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Abstract:ȱBaselineȱchestȱcomputedȱtomographyȱ(BCT)ȱinȱhighȬriskȱhematologyȱpatientsȱallowsȱforȱ
theȱ earlyȱ diagnosisȱ ofȱ invasiveȱ pulmonaryȱ aspergillosisȱ (IPA).ȱ Theȱ distributionȱ ofȱ BCTȱ
J.ȱFungiȱ2020,ȱ6,ȱ36ȱ 3ȱ ofȱ 12ȱ
 
implementationȱ inȱhematologyȱdepartmentsȱandȱ impactȱonȱoutcomeȱ isȱunknown.ȱAȱwebȬbasedȱ
questionnaireȱwasȱdesigned.ȱInternationalȱscientificȱbodiesȱwereȱinvited.ȱTheȱestimatedȱnumbersȱofȱ
annuallyȱ treatedȱhematologyȱpatients,ȱ chestȱ imagingȱ timepointsȱandȱ techniques,ȱ IPAȱ rates,ȱ andȱ
followȬupȱ imagingȱwereȱ assessed.ȱ Inȱ total,ȱ 142ȱ physiciansȱ fromȱ 43ȱ countriesȱ participated.ȱ Theȱ
specialtiesȱincludedȱinfectiousȱdiseasesȱ(nȱ=ȱ69;ȱ49%),ȱhematologyȱ(nȱ=ȱ68;ȱ48%),ȱandȱothersȱ(nȱ=ȱ41;ȱ
29%).ȱBCTȱwasȱperformedȱ inȱ57%ȱ (nȱ=ȱ54)ȱofȱ92ȱhospitals.ȱUponȱ theȱdiagnosisȱofȱmalignancyȱorȱ
admission,ȱ48%ȱandȱ24%ȱperformedȱBCT,ȱrespectively,ȱandȱXȬrayȱwasȱperformedȱinȱ48%ȱandȱ69%,ȱ
respectively.ȱBCTȱwasȱmoreȱoftenȱusedȱinȱhematopoieticȱcellȱtransplantationȱandȱinȱrelapsedȱacuteȱ
leukemia.ȱEuropeanȱ centersȱperformedȱBCTȱ inȱ 59%ȱ andȱnonȬEuropeanȱ centersȱ inȱ 53%.ȱMedianȱ
estimatedȱIPAȱrateȱwasȱ8%ȱandȱdidȱnotȱdifferȱbetweenȱBCTȱ(9%;ȱIQRȱ515%)ȱandȱnonȬBCTȱcentersȱ
(7%;ȱIQRȱ510%)ȱ(pȱ=ȱ0.69).ȱFollowȬupȱcomputedȱtomographyȱ(CT)ȱforȱIPAȱwasȱperformedȱinȱ98%ȱ
(nȱ=ȱ90)ȱofȱcenters.ȱInȱhighȬriskȱhematologyȱpatients,ȱbaselineȱCTȱisȱbecomingȱaȱstandardȬofȬcare.ȱ
Chestȱ XȬray,ȱ whileȱ inferior,ȱ isȱ stillȱ widelyȱ used.ȱ Randomized,ȱ controlledȱ trialsȱ areȱ neededȱ toȱ
investigateȱtheȱimpactȱofȱBCTȱonȱpatientȱoutcome.ȱ
Keywords:ȱinvasiveȱaspergillosis;ȱantifungalȱprophylaxis;ȱinfectionȱinȱhematologyȱ
ȱ
1.ȱIntroductionȱ
Invasiveȱaspergillosisȱ (IA)ȱ typicallyȱaffectsȱhighȬriskȱhematologyȱpatients,ȱ inȱparticularȱ thoseȱ
withȱacuteȱleukemiaȱorȱtheȱrecipientsȱofȱhematopoieticȱcellȱtransplantationȱ(HCT)ȱ[1].ȱTheȱincidenceȱ
ofȱprobableȱorȱprovenȱIAȱinȱtheseȱpatientsȱrangesȱfromȱ2%,ȱwhileȱonȱposaconazoleȱprophylaxisȱtoȱ
11.2%ȱ withoutȱ moldȬdirectedȱ prophylaxisȱ [2,3].ȱ Theȱ overallȱ andȱ attributableȱ mortalityȱ areȱ highȱ
reachingȱupȱtoȱ42%ȱandȱ27%,ȱrespectivelyȱ[4,5].ȱInvasiveȱpulmonaryȱaspergillosisȱ(IPA)ȱisȱassociatedȱ
withȱevenȱhigherȱmortalityȱupȱ toȱ75%,ȱandȱ itȱhasȱbeenȱshownȱ toȱnegativelyȱ impactȱ theȱ longȬtermȱ
survivalȱofȱleukemiaȱpatientsȱ[6,7].ȱ
EarlyȱdiagnosisȱandȱtreatmentȱareȱcrucialȱinȱtheȱmanagementȱofȱIPAȱtoȱimproveȱpatientȱoutcomeȱ
[8,9].ȱHowever,ȱIAȱisȱstillȱaȱfrequentlyȱmissedȱdiagnosisȱ inȱhematologicalȱpatientsȱ[10].ȱInȱpatientsȱ
thatȱwereȱdiagnosedȱwithȱIPA,ȱtheȱserialȱassessmentȱofȱpulmonaryȱ findingsȱonȱchestȱCTȱhasȱbeenȱ
shownȱtoȱbeȱsuperiorȱwhenȱcomparedȱtoȱgalactomannanȱorȱlesionȱcountsȱinȱsurvivalȱpredictionȱandȱ
combinationȱofȱtheseȱtoolsȱseemsȱusefulȱ[11].ȱ
Baselineȱchestȱcomputedȱ tomographyȱ (BCT)ȱ inȱadultȱhighȬriskȱhematologyȱpatientsȱhasȱbeenȱ
suggestedȱforȱtheȱearlyȱdiagnosisȱofȱIPA.ȱAbnormalȱfindingsȱonȱBCTȱwereȱfoundȱtoȱbeȱanȱindependentȱ
riskȱ factorȱ forȱ invasiveȱ fungalȱdiseaseȱ (IFD)ȱ [12].ȱRecentȱprospectiveȱstudiesȱ inȱpatientsȱ thatȱwereȱ
admittedȱforȱintensiveȱchemotherapyȱorȱHCTȱfoundȱabnormalitiesȱonȱBCTȱinȱ36%ȱ(nȱ=ȱ196)ȱofȱpatientsȱ
closeȱtoȱadmissionȱtime,ȱandȱ10%ȱmetȱtheȱEORTC/MSGȱradiographicȱconsensusȱcriteriaȱforȱIFDȱ[13].ȱ
Whenȱ BCTȱ findingsȱ wereȱ abnormal,ȱ theȱ riskȱ ofȱ developingȱ IPAȱ doubledȱ asȱ comparedȱ toȱ
unremarkableȱBCTȱfindingsȱ[14].ȱAȱstudyȱthatȱwasȱconductedȱinȱIsraelȱfoundȱabnormalȱBCTȱinȱ31%ȱ
(nȱ =ȱ 295)ȱ ofȱ patients;ȱ ofȱ these,ȱ 5%ȱ wereȱ diagnosedȱ withȱ IPAȱ onȱ admissionȱ andȱ anotherȱ 10%ȱ
subsequentlyȱduringȱhospitalȱstay.ȱInȱtheȱsubgroupȱofȱpatientsȱwithȱdeȱnovoȱacuteȱmyeloidȱleukemiaȱ
(AML),ȱ 55%ȱ ofȱ IPAȱwereȱ detectedȱ byȱ BCTȱ [15].ȱHowever,ȱ noneȱ ofȱ thisȱ hasȱ beenȱ theȱ subjectȱ ofȱ
randomized,ȱ controlledȱ trials,ȱ yetȱ complicatingȱ theȱ impactȱ assessmentȱ ofȱ BCTȱ onȱmortalityȱ andȱ
followȬup.ȱ
BCTȱappearsȱtoȱbeȱaȱusefulȱscreeningȱtoolȱforȱidentifyingȱthoseȱpatientsȱthatȱrequireȱtreatmentȱ
forȱIPAȱratherȱthanȱprophylaxis.ȱHowever,ȱtheȱaddedȱvalueȱmightȱdependȱonȱlocalȱepidemiology,ȱ
exactȱtimingȱofȱtheȱCT,ȱspecificȱimagingȱtechniques,ȱandȱitȱmightȱdifferȱbetweenȱpatientȱgroups.ȱSinceȱ
thisȱ patientȱ populationȱ frequentlyȱ receivesȱmoldȬactiveȱ prophylaxisȱ duringȱ remissionȱ inductionȱ
chemotherapy,ȱBCTȱmightȱhelpȱ toȱdifferentiateȱprimaryȱ IPAȱ fromȱbreakthroughȱ invasiveȱ fungalȱ
infectionȱ (BTȬIFI)ȱ [16].ȱ Theȱ guidelinesȱ doȱ notȱ recommendȱ BCTȱ inȱ thisȱ highȬriskȱ groupȱ [9,17].ȱ
Currently,ȱitȱisȱunknownȱhowȱwidelyȱBCTȱhasȱbeenȱimplementedȱandȱwhatȱtheȱspecificsȱofȱBCTȱuseȱ
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inȱhematologyȱdepartmentsȱare.ȱTherefore,ȱweȱconductedȱaȱsurveyȱ toȱdetermineȱ theȱcurrentȱBCTȱ
practiceȱinȱhematologyȱdepartmentsȱthroughoutȱtheȱworld.ȱ
2.ȱMaterialsȱandȱMethodsȱ
AȱwebȬbasedȱ healthȱ servicesȱ researchȱ questionnaireȱwasȱ designedȱ andȱmadeȱ accessibleȱ viaȱ
www.clinicalsurveys.net.ȱ
Membersȱ ofȱ theȱ followingȱ scientificȱ bodiesȱwereȱ invitedȱ toȱ participate:ȱWorkingȱ groupȱ onȱ
Infectionsȱ inȱ Hematologyȱ andȱOncologyȱ ofȱ theȱ Germanȱ Societyȱ forȱHematologyȱ andȱOncologyȱ
(AGIHO),ȱAcuteȱMyeloidȱLeukemiaȱCooperativeȱGroupȱ(AMLȱCG),ȱAustralianȱandȱNewȱZealandȱ
Mycosesȱ Interestȱ Groupȱ (ANZMIG),ȱ Europeanȱ Confederationȱ ofȱ Medicalȱ Mycologyȱ (ECMM),ȱ
EuropeanȱHematologyȱAssociationȱ (EHA)StudyȱWorkingȱGroupȱonȱ Infectionsȱ inȱHematology,ȱ
EuropeanȱSocietyȱforȱBloodȱandȱMarrowȱTransplantationȱ(EBMT),ȱFungiScope®ȱregistryȱcontributors,ȱ
InternationalȱSocietyȱforȱHumanȱandȱAnimalȱMycologyȱ(ISHAM),ȱMycosesȱStudyȱGroupȱEducationȱ
andȱResearchȱConsortiumȱ(MSGERC),ȱEpidemiologicalȱSurveillanceȱofȱInfectionsȱinȱHematologicalȱ
Diseasesȱ(SEIFEM),ȱAustrianȱSocietyȱforȱHematologyȱandȱMedicalȱOncologyȱ(OeGHO),ȱandȱSwissȱ
SocietyȱofȱHematologyȱ(SHGȬSSH).ȱTheȱparticipantsȱwereȱencouragedȱtoȱrespondȱforȱtheirȱmedicalȱ
centerȱandȱspreadȱtheȱsurveyȱthroughȱtheirȱpersonalȱnetwork.ȱ
Allȱofȱ theȱparticipantsȱwereȱaskedȱ toȱprovideȱ countryȱandȱ institutionȱasȱanȱobligatoryȱ item,ȱ
whereasȱadditionalȱpersonalȱdata,ȱaffiliatedȱscientificȱorganizations,ȱandȱpracticingȱspecialtyȱwereȱ
optional.ȱTheȱparticipantsȱwereȱencouragedȱtoȱprovideȱestimatedȱannualȱnumbersȱofȱpatientsȱthatȱ
wereȱ treatedȱ atȱ theirȱ hematologyȱ centerȱ withȱ theȱ followingȱ underlyingȱ conditions:ȱ AMLȱ (deȱ
novo/relapsed),ȱ acuteȱ lymphaticȱ leukemiaȱ (ALL)ȱ (deȱ novo/relapsed),ȱ andȱ allogeneicȱ HCT.ȱ Theȱ
estimatedȱratesȱofȱIPAȱinȱtheseȱpatientȱgroupsȱwereȱtoȱbeȱprovided.ȱ
Theȱtimepointsȱandȱtechniquesȱofȱchestȱimagingȱforȱtheȱrespectiveȱunderlyingȱconditionȱwereȱ
assessedȱviaȱ aȱmultipleȬchoiceȱ chessboardȱ responseȱ form.ȱTimepointsȱ comprisedȱ atȱdiagnosis,ȱ atȱ
staging,ȱatȱadmission,ȱbeforeȱeachȱchemotherapyȱcourse,ȱuponȱsignsȱandȱsymptomsȱofȱrespiratoryȱ
infection,ȱatȱfirstȱfever,ȱafterȱ7296ȱhȱofȱpersistentȱfever,ȱdespiteȱantibacterialȱtreatment.ȱTheȱimagingȱ
techniquesȱtoȱbeȱselectedȱwereȱXȬray,ȱcomputedȱtomographyȱ(CT),ȱorȱnoȱimaging.ȱAllȱofȱtheȱindicatedȱ
timepointsȱofȱimagingȱmayȱoverlap.ȱBaselineȱCTȱwasȱnotȱexplicitlyȱmentionedȱinȱorderȱtoȱobtainȱaȱ
nonȬsuggestiveȱassessment.ȱ
CTȱscanȱspecificities,ȱnamelyȱcontrastȬenhancedȱorȱnonȬcontrast,ȱlowȬdoseȱorȱstandardȬdose,ȱandȱ
evaluationȱ ofȱ imagingȱ throughȱ otherȱ specialtiesȱ thanȱ radiologyȱ wereȱ assessed.ȱ StandardȬofȬcareȱ
followȬupȱCTȱimagingȱforȱdiagnosedȱIPAȱwereȱtoȱbeȱselectedȱonȱdayȱ7,ȱ14,ȱ21,ȱ28,ȱorȱnone.ȱ
BCTȱwasȱdefinedȱasȱtheȱperformanceȱofȱaȱCTȱscanȱuponȱadmissionȱorȱatȱdiagnosisȱofȱtheȱaboveȬ
mentionedȱunderlyingȱconditionsȱaccordingȱtoȱtheȱtwoȱaboveȬmentionedȱstudiesȱ[14,15].ȱTheseȱtwoȱ
groupsȱ mayȱ overlap.ȱ Forȱ practicabilityȱ ofȱ theȱ survey,ȱ HCTȱ wasȱ listedȱ inȱ diagnosesȱ butȱ alsoȱ
consideredȱasȱmedicalȱhistory.ȱDoubleȬentriesȱorȱinvalidȱresponsesȱwereȱnotȱconsideredȱforȱstatisticalȱ
analysis.ȱInitially,ȱ theȱ findingsȱofȱBCTȱwereȱ toȱbeȱassessed.ȱThisȱapproachȱwasȱabandonedȱdueȱ toȱ
practicalȱ reasons,ȱ sinceȱ evenȱ estimatedȱdeterminationȱofȱ specificȱ radiologicalȱ findingsȱ forȱ IPAȱ isȱ
highlyȱcomplex.ȱ
Freeȱtextȱoptionsȱwereȱprovidedȱwhereverȱnecessary.ȱ
StatisticalȱanalysisȱusedȱSPSSȱsoftwareȱversionȱ25ȱ(IBM,ȱChicago,ȱIL,ȱUSA).ȱParticipantsȱdataȱ
entriesȱfromȱcategoricalȱvariablesȱwereȱsummarizedȱemployingȱfrequenciesȱandȱpercentages.ȱMedianȱ
andȱinterquartileȱrangeȱ(IQR)ȱwereȱusedȱinȱtheȱcontinuousȱvariables.ȱCategoricalȱdataȱwereȱcomparedȱ
whileȱusingȱChi2ȱtestȱorȱFishersȱexactȱtest.ȱAȱpȱvalueȱ<0.05ȱwasȱsetȱasȱbeingȱstatisticallyȱsignificant.ȱ
3.ȱResultsȱ
BetweenȱJulyȱ1stȱandȱAugustȱ31stȱ2019,ȱmembersȱofȱtheȱaboveȱlistedȱscientificȱsocietiesȱenteredȱ
dataȱintoȱtheȱsurveyȱform.ȱ
Amongȱ142ȱparticipantsȱfromȱ43ȱcountries,ȱ92ȱenteredȱdataȱforȱallȱofȱtheȱquestions.ȱSeventyȬnineȱ
(55.6%)ȱparticipatedȱinȱEuropeȱandȱsixtyȬthreeȱ(44.4%)ȱparticipatedȱoutsideȱEurope.ȱCountriesȱwithȱ
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highestȱparticipantȱnumbersȱwereȱGermanyȱ(nȱ=ȱ32;ȱ22.5%),ȱItaly,ȱandȱtheȱUnitedȱStatesȱ(nȱ=ȱ11;ȱ7.7%ȱ
each),ȱfollowedȱbyȱBrazilȱandȱSpainȱ(nȱ=ȱ6;ȱ4.2%ȱeach)ȱ(Tableȱ1ȱandȱFigureȱ1).ȱ
Specialtiesȱ involvedȱ wereȱ infectiousȱ diseasesȱ (nȱ =ȱ 69;ȱ 48.6%),ȱ hematologyȱ (nȱ =ȱ 68;ȱ 47.9%),ȱ
microbiologyȱ(nȱ=ȱ15;ȱ10.6%),ȱintensiveȱcareȱ(nȱ=ȱ8;ȱ5.6%),ȱoncologyȱ(nȱ=ȱ6;ȱ4.2%),ȱandȱpediatricsȱ(nȱ=ȱ4;ȱ
2.8%)ȱ(Tableȱ1).ȱ
ȱ
Figureȱ1.ȱGeographicȱDistributionȱofȱSurveyȱParticipants.ȱ
Tableȱ1.ȱParticipantȱcharacteristics.ȱ
Countryȱnȱ=ȱ43ȱ nȱ [%]ȱ Continentȱnȱ=ȱ142ȱ nȱ [%]ȱ
Argentinaȱ 4ȱ 2.8ȱ Europeȱ 79ȱ 55.6ȱ
Australiaȱ 3ȱ 2.1ȱ Americaȱ 31ȱ 21.7ȱ
Austriaȱ 3ȱ 2.1ȱ Asiaȱ 13ȱ 9.1ȱ
Belarusȱ 1ȱ 0.7ȱ Africaȱ 15ȱ 10.5ȱ
Brazilȱ 6ȱ 4.2ȱ Oceaniaȱ 4ȱ 2.8ȱ
Chileȱ 1ȱ 0.7ȱ Europeanȱvs.ȱnonȬEuropeanȱcountriesȱ nȱ [%]ȱ
CzechȱRepublicȱ 2ȱ 1.4ȱ NonȬEuropeanȱ 63ȱ 44.4ȱ
Egyptȱ 2ȱ 1.4ȱ Europeanȱ 79ȱ 55.6ȱ
Finlandȱ 2ȱ 1.4ȱ Medicalȱspecialty*ȱ nȱ [%]ȱ
Franceȱ 3ȱ 2.1ȱ InfectiousȱDiseasesȱ 69ȱ 48.6ȱ
Germanyȱ 32ȱ 22.5ȱ Hematologyȱ 68ȱ 47.9ȱ
Hungaryȱ 1ȱ 0.7ȱ Microbiologyȱ 15ȱ 10.6ȱ
Indiaȱ 4ȱ 2.8ȱ IntensiveȱCareȱ 8ȱ 5.6ȱ
Indonesiaȱ 1ȱ 0.7ȱ Oncologyȱ 6ȱ 4.2ȱ
Israelȱ 2ȱ 1.4ȱ Pediatricsȱ 4ȱ 2.8ȱ
Italyȱ 11ȱ 7.7ȱ otherȱ 8ȱ 5.6ȱ
Lebanonȱ 2ȱ 1.4ȱ
ȱ
Malaysiaȱ 3ȱ 2.1ȱ
Mexicoȱ 1ȱ 0.7ȱ
Nepalȱ 1ȱ 0.7ȱ
Netherlandsȱ 1ȱ 0.7ȱ
Nigeriaȱ 1ȱ 0.7ȱ
Pakistanȱ 1ȱ 0.7ȱ
Peruȱ 3ȱ 2.1ȱ
Philippinesȱ 1ȱ 0.7ȱ
Portugalȱ 1ȱ 0.7ȱ
Qatarȱ 1ȱ 0.7ȱ
Romaniaȱ 1ȱ 0.7ȱ
Russiaȱ 2ȱ 1.4ȱ
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SaudiȱArabiaȱ 1ȱ 0.7ȱ
Serbiaȱ 2ȱ 1.4ȱ
Singaporeȱ 1ȱ 0.7ȱ
RepublicȱofȱKoreaȱ 1ȱ 0.7ȱ
Spainȱ 6ȱ 4.2ȱ
Switzerlandȱ 4ȱ 2.8ȱ
Taiwanȱ 2ȱ 1.4ȱ
Thailandȱ 1ȱ 0.7ȱ
Turkeyȱ 5ȱ 3.5ȱ
UnitedȱArabȱEmiratesȱ 1ȱ 0.7ȱ
UnitedȱKingdomȱ 5ȱ 3.5ȱ
UnitedȱStatesȱofȱAmericaȱ 11ȱ 7.7ȱ
Venezuelaȱ 3ȱ 2.1ȱ
Overallȱ 142ȱ 100ȱ
*ȱnumbersȱareȱsuperȬadditive.ȱ
Theȱestimatesȱofȱtotalȱoverallȱannuallyȱtreatedȱpatientȱnumbersȱatȱparticipatingȱhospitalsȱ(nȱ=ȱ101ȱ
responses)ȱincludeȱ5505ȱAMLȱ(3736ȱdeȱnovo;ȱ1769ȱrelapsed),ȱ2641ȱALLȱ(1817ȱdeȱnovo;ȱ824ȱrelapsed),ȱ
andȱ5287ȱallogeneicȱHCTȱpatients.ȱTheȱestimatedȱmedianȱnumbersȱofȱannuallyȱtreatedȱpatientsȱareȱ40ȱ
(IQRȱ1870)ȱforȱAML,ȱ16ȱ(IQRȱ735)ȱforȱALL,ȱandȱ35ȱ(IQRȱ2.575)ȱforȱHCTȱ(Tableȱ2).ȱ
Tableȱ2.ȱPatientȱnumbersȱtreatedȱannuallyȱ(atȱparticipatingȱsites).ȱ
nȱ=ȱ101ȱ AMLȱ ȱ
Totalȱ
AMLȱ ȱ
deȱnovoȱ
AMLȱ ȱ
Relapsedȱ
ALLȱ ȱ
Totalȱ
ALLȱ ȱ
deȱnovoȱ
ALLȱ ȱ
Relapsedȱ
Allogeneicȱ
HCTȱ*ȱ
Medianȱ(IQR)ȱ 40ȱ ȱ
(1870)ȱ
25ȱ ȱ
(1050)ȱ
10ȱ ȱ
(525)ȱ
16ȱ ȱ
(735)ȱ
10ȱ ȱ
(520)ȱ
5ȱ ȱ
(210)ȱ
35ȱ ȱ
(2.575)ȱ
(MinMax)ȱ 0377ȱ 0300ȱ 0150ȱ 0206ȱ 0150ȱ 060ȱ 0400ȱ
Overallȱ
annuallyȱ
patientȱ
numbersȱ
5505ȱ 3736ȱ 1769ȱ 2641ȱ 1817ȱ 824ȱ 5287ȱ
*ȱthisȱgroupȱmayȱoverlapȱwithȱothers.ȱAMLȱ=ȱacuteȱmyeloidȱleukemia;ȱALLȱ=ȱacuteȱlymphoblasticȱ
leukemia;ȱHCTȱ=ȱhematopoieticȱcellȱtransplantation,ȱIQRȱ=ȱinterquartileȱrange.ȱ
CTȱand/orȱXȬrayȱacrossȱallȱpatientȱgroupsȱisȱperformed,ȱasȱfollowsȱ(nȱ=ȱ95ȱresponses).ȱAtȱdiseaseȱ
staging,ȱXȬrayȱisȱdoneȱinȱ34%ȱ(nȱ=ȱ32)ȱandȱCTȱinȱ49%ȱ(nȱ=ȱ47),ȱnoȱimagingȱinȱ45%ȱ(nȱ=ȱ43).ȱBeforeȱtheȱ
beginningȱofȱchemotherapyȱadministration,ȱXȬrayȱisȱperformedȱinȱ34%ȱ(nȱ=ȱ32),ȱCTȱinȱ18%ȱ(nȱ=ȱ17)ȱ
andȱnoȱimagingȱinȱ61%ȱ(nȱ=ȱ58).ȱUponȱinitialȱsignsȱorȱsymptomsȱofȱpneumonia,ȱXȬrayȱisȱcarriedȱoutȱ
inȱ40%ȱ(nȱ=ȱ38),ȱCTȱinȱ76%ȱ(nȱ=ȱ72),ȱandȱnoȱimagingȱinȱ3%ȱ(nȱ=ȱ3).ȱAtȱfirstȱfever,ȱXȬrayȱisȱcompletedȱinȱ
48%ȱ(nȱ=ȱ46)ȱandȱCTȱinȱ20%ȱ(nȱ=ȱ19),ȱwhile,ȱatȱpersistentȱfever,ȱoverȱ72ȱtoȱ96ȱhȱ15%ȱ(nȱ=ȱ14)ȱandȱ89%ȱ(nȱ
=ȱ85)ȱdoȱXȬrayȱorȱCT,ȱrespectively.ȱInȱtheseȱtwoȱsituations,ȱ41%ȱandȱ8%ȱdoȱnotȱperformȱanyȱimaging,ȱ
respectivelyȱ(Figureȱ2).ȱ
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ȱ
Figureȱ2.ȱshowsȱ theȱdifferentȱ timepointsȱandȱ techniquesȱofȱchestȱ imagingȱ inȱhighȬriskȱhematologyȱ
patientsȱinȱdetail;ȱnȱ=ȱ95.ȱCTȱ=ȱcomputedȱtomography.ȱ
Atȱadmissionȱorȱatȱdiagnosisȱofȱmalignancy,ȱXȬrayȱisȱperformedȱinȱ48%ȱandȱ69%ȱofȱparticipatingȱ
centers,ȱrespectively.ȱAtȱtheȱsameȱtimepoints,ȱ24%ȱandȱ48%ȱofȱcentersȱperformedȱCT,ȱrespectively.ȱAsȱ
perȱourȱdefinition,ȱ thisȱqualifiesȱ asȱBCT,ȱwhichȱmakesȱ aȱproportionȱofȱ 56.8%ȱ (nȱ =ȱ 54)ȱofȱ centersȱ
performingȱBCTȱforȱanyȱtimepointȱandȱconditionȱ(nȱ=ȱ95).ȱDetailedȱBCTȱnumbersȱatȱadmissionȱareȱ
13.7%ȱ(nȱ=ȱ13)ȱandȱ14.7%ȱ(nȱ=ȱ14)ȱforȱdeȱnovoȱandȱrelapsedȱAML,ȱrespectively,ȱ11.6%ȱ(nȱ=ȱ11)ȱandȱ14.7%ȱ
(nȱ=ȱ14)ȱforȱdeȱnovoȱandȱrelapsedȱALL,ȱrespectively,ȱandȱ16.8%ȱ(nȱ=ȱ16)ȱforȱHCT.ȱTheȱdetailedȱBCTȱ
numbersȱatȱdiagnosisȱareȱ20.0%ȱ(nȱ=ȱ19)ȱandȱ25.3%ȱ(nȱ=ȱ24)ȱforȱdeȱnovoȱandȱrelapsedȱAML,ȱrespectively,ȱ
26.3%ȱ(nȱ=ȱ25)ȱandȱ29.5%ȱ(nȱ=ȱ28)ȱinȱdeȱnovoȱandȱrelapsedȱALL,ȱrespectively,ȱandȱ37.9%ȱ(nȱ=ȱ36)ȱforȱ
HCT.ȱOverall,ȱHCTȱisȱtheȱunderlyingȱconditionȱthatȱisȱmostȱfrequentlyȱtriggeringȱBCTȱ(44.2%;ȱnȱ=ȱ42)ȱ
andȱBCTȱisȱmoreȱfrequentlyȱperformedȱinȱrelapsedȱthanȱinȱdeȱnovoȱacuteȱleukemiaȱ(Figureȱ3).ȱTheȱfirstȱ
implementationȱofȱBCTȱinȱaȱcenterȱwasȱinȱ2010.ȱTableȱS1ȱdisplaysȱdetailedȱtimepoints,ȱtechniques,ȱ
andȱnumbersȱofȱchestȱimagingȱwithȱrespectȱtoȱtheȱunderlyingȱcondition.ȱ
 
Figureȱ 3.ȱ Underlyingȱ conditionȱ andȱ performanceȱ ofȱ XȬrayȱ orȱ CTȱ atȱ diagnosisȱ orȱ atȱ admission,ȱ
respectivelydefinedȱ asȱ Baselineȱ CT;ȱ nȱ =ȱ 95.ȱ #ȱ Numbersȱ areȱ superȬadditive.ȱ CTȱ =ȱ computedȱ
tomography;ȱ AMLȱ =ȱ acuteȱ myeloidȱ leukemia;ȱ ALLȱ =ȱ acuteȱ lymphoblasticȱ leukemia;ȱ HCTȱ =ȱ
hematopoieticȱcellȱtransplantation.ȱ
CTȱisȱcontrastȬenhancedȱinȱ37.6%ȱ(nȱ=ȱ35)ȱandȱnonȬenhancedȱinȱ62.4%ȱ(nȱ=ȱ58).ȱCTȱisȱlowȬdoseȱinȱ
37.6%ȱ(nȱ=ȱ35)ȱandȱstandardȱdoseȱinȱ62.4%ȱ(nȱ=ȱ58)ȱ(totalȱnȱ=ȱ93).ȱTheȱBCTȱscanȱspecificitiesȱareȱ33.3%ȱ
(nȱ=ȱ18)ȱenhancedȱandȱ66.7%ȱ(nȱ=ȱ36)ȱnonȬenhancedȱwhileȱ61.1%ȱ(nȱ=ȱ33)ȱareȱstandardȬdoseȱandȱ38.9%ȱ
(nȱ=ȱ21)ȱlowȬdose.ȱInȱadditionȱtoȱradiologyȱreports,ȱtheȱparticipantsȱmostlyȱreadȱCTȱscansȱthemselves.ȱ
ForȱBCTȱcenters,ȱthisȱisȱtheȱcaseȱinȱ87%ȱ(nȱ=ȱ47)ȱ(Tableȱ3).ȱ
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Tableȱ3.ȱChestȱcomputedȱtomographyȱ(CT)ȱspecificities.ȱ
ChestȱCTȱspecificitiesȱ nȱ [%]ȱ
Allȱcentersȱ ȱ
nȱ=ȱ93ȱ*ȱ
ChestȱCTȱ contrastȬenhancedȱ 35ȱ 37.6ȱ
notȱcontrastȬenhancedȱ 58ȱ 62.4ȱ
Dosesȱ StandardȬdoseȱCTȱ 58ȱ 62.4ȱ
LowȬdoseȱCTȱ 35ȱ 37.6ȱ
CTȱassessmentȱ#ȱ Yesȱ 79ȱ 84.9ȱ
Noȱ 14ȱ 15.1ȱ
BaselineȱCTȱcentersȱ
onlyȱnȱ=ȱ54ȱ
ChestȱCTȱ contrastȬenhancedȱ 18ȱ 33.3ȱ
notȱcontrastȬenhancedȱ 36ȱ 66.7ȱ
Dosesȱ StandardȬdoseȱCTȱ 33ȱ 61.1ȱ
LowȬdoseȱCTȱ 21ȱ 38.9ȱ
CTȱassessmentȱ#ȱ Yesȱ 47ȱ 87.0ȱ
Noȱ 7ȱ 13.0ȱ
*ȱtotalȱnȱofȱresponseȱtoȱtheȱrespectiveȱquestion;ȱ#ȱparticipantsȱindicatedȱifȱtheyȱevaluateȱchestȱimagingȱ
themselvesȱdespiteȱnotȱbeingȱradiologists.ȱCTȱ=ȱcomputedȱtomography.ȱ
Overall,ȱtheȱmedianȱestimatedȱrateȱofȱIPAȱisȱ8%ȱ(IQRȱ5ȱtoȱ14%;ȱnȱ=ȱ94).ȱInȱnonȬBCTȱperformingȱ
centers,ȱitȱisȱonlyȱ7%ȱ(IQRȱ5Ȭ10%;ȱnȱ=ȱ37),ȱwhereasȱitȱisȱ9%ȱ(5Ȭ15%;ȱnȱ=ȱ52)ȱinȱBCTȱcentersȱ(pȱ=ȱ0.69)ȱ
(Tableȱ4).ȱ
EuropeanȱcentersȱperformȱBCTȱinȱ59.0%ȱ(nȱ=ȱ36),ȱwhileȱnonȬEuropeanȱcentersȱdoȱsoȱinȱ52.9%ȱ(nȱ
=ȱ18).ȱTheȱreportedȱestimatedȱIPAȱratesȱdoȱnotȱdifferȱbetweenȱEuropeanȱandȱnonȬEuropeanȱcentersȱ
(mediansȱ10%ȱvs.ȱ8%;ȱpȱ=ȱ0.25)ȱ(Tableȱ4).ȱ
FollowȬupȱCTȱimagingȱinȱtheȱcaseȱofȱIPAȱdiagnosisȱ(nȱ=ȱ92)ȱisȱperformedȱinȱ97.8%.ȱCTȱonȱdayȱ7ȱ
afterȱIPAȱdiagnosisȱisȱperformedȱinȱ27.2%,ȱonȱdayȱ14ȱinȱ65.4%,ȱonȱdayȱ21ȱinȱ33.7%,ȱandȱonȱdayȱ28ȱinȱ
28.3%ȱofȱcenters.ȱOtherȱtimepointsȱforȱfollowȬupȱCTȱwereȱindicatedȱinȱ14.1%ȱ(nȱ=ȱ13)ȱ(Figureȱ4).ȱ
Tableȱ4.ȱMedianȱestimatedȱinvasiveȱpulmonaryȱaspergillosisȱ(IPA)ȱrates.ȱ
nȱ ParticipatingȱCentersȱ IPAȱRate,ȱMedianȱ(IQR)ȱ pȬValueȱ
nȱ=ȱ95ȱ*ȱ Overallȱparticipatingȱcentersȱ ȱ
nȱ=ȱ94ȱ 8ȱ(514)ȱ Ȭȱ
nȱ=ȱ89ȱ*ȱ
BCTȱcentersȱ ȱ
nȱ=ȱ52ȱ 9ȱ(515)ȱ
0.69ȱ
nonȬBCTȱcentersȱ ȱ
nȱ=ȱ37ȱ 7ȱ(510)ȱ
nȱ=ȱ94ȱ*ȱ
Europeanȱcentersȱ ȱ
nȱ=ȱ58ȱ 10ȱ(515)ȱ
0.25ȱ
nonȬEuropeanȱcentersȱ ȱ
nȱ=ȱ36ȱ 8ȱ(514)ȱ
*totalȱnȱofȱvalidȱresponsesȱtoȱtheȱrespectiveȱquestions.ȱIPAȱ=ȱinvasiveȱpulmonaryȱaspergillosis;ȱBCTȱ=ȱ
baselineȱchestȱcomputedȱtomography.ȱ
ȱ
Figureȱ4.ȱTimepointsȱandȱpercentagesȱofȱfollowȬupȱCTȱifȱIPAȱwasȱdiagnosedȱinȱaȱpatient,ȱnȱ=ȱ92ȱvalidȱ
responses.ȱCTȱ=ȱcomputedȱtomography;ȱIPAȱ=ȱinvasiveȱpulmonaryȱaspergillosis.ȱ
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4.ȱDiscussionȱ
Inȱ thisȱwebȬbasedȱ surveyȱ study,ȱ 142ȱparticipantsȱ fromȱ43ȱ countriesȱ contributedȱ toȱassessingȱ
currentȱchestȱimagingȱuseȱinȱhighȬriskȱhematologyȱpatients.ȱBCT,ȱdefinedȱasȱchestȱCTȱatȱdiagnosisȱorȱ
atȱadmission,ȱ isȱperformedȱ inȱ57%ȱofȱcentersȱtoȱdetectȱIPAȱearly.ȱTheȱBCTȱratesȱ inȱrelapsedȱacuteȱ
leukemiaȱandȱ inȱallogeneicȱHCTȱ recipientsȱareȱhigherȱ thanȱ inȱdeȱnovoȱacuteȱ leukemiaȱ [18].ȱAsȱanȱ
expectedȱ finding,ȱCTȱ isȱmostlyȱpartȱofȱdiagnosticȬdrivenȱ approaches,ȱ inȱparticularȱ inȱ theȱ caseȱofȱ
persistentȱfeverȱorȱsuspectedȱpneumonia,ȱasȱrecommendedȱbyȱguidelinesȱ[9,17].ȱ
DespiteȱtheȱacknowledgedȱreducedȱdiagnosticȱaccuracyȱofȱplainȱradiographyȱcomparedȱwithȱCTȱ
forȱdetectionȱofȱIPAȱinȱneutropenicȱpatients,ȱitȱisȱstillȱbroadlyȱusedȱasȱaȱfrontlineȱinvestigationȱ[19,20].ȱ
ChestȱXȬrayȱwasȱtheȱpreferredȱimagingȱprocedureȱatȱbaseline,ȱalthoughȱaȱnegativeȱXȬrayȱcallsȱforȱtheȱ
moreȱsensitiveȱCTȱandȱaȱpositiveȱXȬrayȱdemandsȱaȱstandardȱorȱlowȬdoseȱCTȱforȱitsȱhigherȱdiagnosticȱ
specificityȱ[19,20].ȱ
LowȬdoseȱCTȱdetectsȱandȱcharacterizesȱlungȱlesionsȱinȱneutropenicȱpatientsȱearlyȱandȱwithȱequalȱ
precisionȱwhenȱcomparedȱ toȱstandardȬdoseȱCTȱ [21,22].ȱStill,ȱ theȱuseȱofȱstandardȬdoseȱCTȱ isȱmoreȱ
widespreadȱ thanȱ lowȬdoseȱCT.ȱWhenȱBCTȱ isȱ implemented,ȱoneȱneedsȱ toȱ keepȱ inȱmindȱ thatȱ theȱ
effectiveȱradiationȱdoseȱofȱmodernȱtechniquesȱisȱlessȱthanȱthatȱofȱaȱconventionalȱstandardȱdoseȱCTȱ
[23].ȱTherefore,ȱintroducingȱlowȬdoseȱBCTȱmightȱprovideȱacceptableȱradiationȱexposureȱandȱallowȱ
forȱearlyȱdiagnosisȱofȱIPAȱwithȱaȱlowerȱfungalȱburdenȱandȱimprovedȱpatientȱoutcomeȱ[2426].ȱThisȱ
pointȱ isȱparticularlyȱ importantȱ forȱpediatricȱ cancerȱpatientsȱ asȱmostȱwillȱbeȱ longȬtermȱ survivors.ȱ
However,ȱpediatricȱdataȱforȱBCTȱisȱlimitedȱ[27].ȱ
TheȱmedianȱestimatedȱIPAȱratesȱappearedȱtoȱbeȱhigherȱwithȱBCTȱinȱthisȱsurvey,ȱaȱfindingȱthatȱisȱ
inȱ lineȱwithȱpreviousȱ singleȱ centerȱ studies,ȱbutȱ alsoȱunderlyingȱ relativelyȱ smallȱ sampleȱ sizeȱ andȱ
comprisingȱtheȱinherentȱbiasȱofȱdiagnosingȱmoreȱIPAȱepisodesȱthanȱwithoutȱBCTȱ[14,15].ȱTheȱhigherȱ
IPAȱrateȱsuggestȱBCTȱasȱbeingȱlikelyȱbeneficialȱforȱearlyȱdiagnosis,ȱalsoȱifȱasymptomatic.ȱEarlyȱCTȱinȱ
hematologicalȱ patientsȱ hasȱ beenȱ proposedȱ toȱ detectȱ IPAȱ atȱ anȱ earlyȱ stateȱ ofȱ diseaseȱ potentiallyȱ
improvingȱ patientȱ outcomeȱ [28].ȱ However,ȱ earlyȱ findingsȱ onȱ CTȱ frequentlyȱ doȱ notȱ matchȱ
EORTC/MSGȱcriteriaȱandȱcanȱdelayȱdiagnosisȱandȱsubsequentlyȱdeteriorateȱdiseaseȱprognosisȱ[29].ȱ
Therefore,ȱinȱtheȱrevisedȱEORTC/MSGȱradiologicalȱcriteria,ȱitȱwasȱdecidedȱtoȱincludeȱaȱbroaderȱrangeȱ
ofȱradiologicalȱfindingsȱ[13].ȱTheseȱwereȱrecentlyȱvalidated,ȱrevealingȱthatȱnearlyȱoneȬthirdȱofȱIPAȱ
patientsȱpresentedȱwithȱaȱconsolidationȱpattern,ȱbutȱwithoutȱtypicalȱnodulesȱonȱtheȱfirstȱCTȱ[30].ȱ
FollowȬupȱCTȱwasȱmoreȱfrequentlyȱindicatedȱonȱdayȱ14ȱthanȱonȱdayȱ7.ȱReflectingȱtheȱcourseȱofȱ
infiltrateȱsize,ȱtheȱaspergillosisȱEQUALȱscoreȱrecentlyȱsuggestedȱCTȱscansȱonȱdaysȱ7,ȱ14,ȱandȱthenȱ21ȱ
orȱ28,ȱbutȱthatȱisȱonlyȱpracticedȱinȱ3%ȱofȱtheȱstudiedȱsitesȱ[11,31].ȱSomeȱpastȱstudiesȱdidȱnotȱfavorȱ
baselineȱ chestȱ imagingȱdueȱ toȱ lowȱyield,ȱalthoughȱ studyȱdesignȱandȱpopulationȱdifferedȱ inȱ theirȱ
analysesȱ[27,32].ȱToȱtheȱknowledgeȱofȱtheȱauthors,ȱprospectiveȱclinicalȱtrialsȱassessingȱbaselineȱCTȱ
findingsȱonȱpatientȱoutcomeȱareȱlacking.ȱ
Ourȱstudyȱhasȱitsȱlimitations.ȱFirst,ȱ36%ȱofȱrespondentsȱdidȱnotȱcompleteȱallȱofȱtheȱquestionnaireȱ
items.ȱSecond,ȱonlyȱmembersȱofȱscientificȱbodiesȱwereȱinvitedȱtoȱrespond.ȱFinally,ȱfrequenciesȱwereȱ
askedȱasȱestimatesȱandȱmay,ȱthus,ȱbeȱimprecise.ȱTheȱwidespreadȱlackȱofȱinȬhouseȱsurveillanceȱsystemsȱ
mightȱmakeȱreportedȱpracticesȱandȱfungalȱincidenceȱimprecise.ȱOurȱdefinitionȱofȱBCTȱonlyȱcomprisesȱ
timepoints,ȱbutȱdoesȱnotȱconsiderȱtheȱheterogeneityȱofȱpatientȱgroupsȱandȱtheirȱindividualȱriskȱforȱ
IPA,ȱsuchȱasȱheavilyȱpreȬtreatedȱpatientsȱthatȱareȱadmittedȱforȱHCT.ȱTheȱstrengthsȱofȱtheȱstudyȱlieȱinȱ
aȱworldwideȱdistributionȱofȱparticipantsȱandȱanȱextensiveȱanalysisȱofȱchestȱimagingȱpoliciesȱinȱhighȬ
riskȱhematologyȱpatients.ȱ
Inȱconclusion,ȱBCTȱinȱhighȬriskȱhematologyȱpatientsȱhasȱevolvedȱintoȱaȱstandardȱofȱcareȱinȱmanyȱ
centersȱ worldwide,ȱ despiteȱ theȱ absenceȱ ofȱ randomizedȱ controlledȱ trialsȱ (RCTs)ȱ evaluatingȱ thisȱ
procedure.ȱ However,ȱ chestȱ XȬray,ȱ asȱ theȱ inferiorȱ technique,ȱ isȱ stillȱ widelyȱ used.ȱ LowȬdoseȱ CTȱ
techniquesȱ areȱ apparentlyȱ underused.ȱ Althoughȱ muchȱ dependsȱ onȱ localȱ epidemiology,ȱ riskȱ
stratificationȱofȱpatientsȱandȱlocalȱresources,ȱcentersȱconsideringȱtheȱimplementationȱBCTȱmayȱfindȱitȱ
usefulȱforȱearlyȱdiagnosisȱandȱtheȱtreatmentȱofȱIPAȱinȱhighȬriskȱhematologyȱpatients.ȱ
SupplementaryȱMaterials:ȱTheȱfollowingȱareȱavailableȱonlineȱatȱwww.mdpi.com/2309Ȭ608X/6/1/36/s1.ȱ ȱ
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